Objective: To evaluate the knowledge of nutriation among mothers of children less than two years of age and changes in theoretical knowledge after a nutrition course. Method: A pilot study with a pre-post-test design. Thirty mothers of children who were less than two years of age from outside Hanoi participated in the study. The mothers' knowledge of breastfeeding, supplementary food and diet when the child was suffering from diarrhea was collected using 19 self-reported questions. A one-day nutrition course at which the mothers answered the same questions before and after the course was run. Results: All the invited mothers were included in the study. There was a lack of knowledge about breastfeeding and nutrition at baseline, but it improved after the nutrition course. The greatest improvement in knowledge related to breastfeeding less than 30 minutes after delivery, not giving milk or fruit juice instead of breast milk, increasing the frequency of breastfeeding in the event of a smaller amount of milk and knowledge about giving supplementary food after six months. Moreover, the results revealed that the mothers reported better knowledge of the consumption and frequency of more healthy food supplements. Conclusion: There was a lack of knowledge about nutrition among the mothers with children less than two years of age. The course demonstrated effectiveness in every aspect of nutritional knowledge, tested in the posttest. The findings in this study could provide important information for authorities in the health sector to improve the nutritional state of children in the community.
INTRODUCTION
In the developing countries, and in southern Asia in particular, malnutrition is a major health burden. At global level, it is the most important risk factor for illness and death and about 50 percent of all deaths are associated with malnutrition, where young children in particular are affected [1] . In South-east Asia in 2001, underweight accounted for 30% in children under five years of age, starvation for 10% and stunting 33%, reflecting the result of prolonged poor health and lack of food [2] . The determinants of malnutrition are multifactorial, where poverty-related factors, such as economy, educational and sanitation level, climate, food-related norms, as well as food production, breastfeeding habits and access to the health service, are influential factors [1] . To reduce malnutrition at an early age, the WHO recommends breastfeeding for about six months, followed by continued breastfeeding and, as an important addition, the introduction of supplements to the regular diet [3, 4] . Many countries and organisations have implemented projects to prevent malnutrition in children and Vietnam is no exception [5] [6] [7] .
Since the implementation of the government's original policy, the economic situation in Vietnam has developed significantly and the standard of living has therefore improved. However, there is a significant difference in different areas and age groups [8] . Recent studies from Vietnam showed that 19.7% -27.7% of children under three years of age were underweight, 23.4% -36% were stunted and 5.3% -10.2% were wasting. This confirms that a healthy nutritional status for children in Vietnam has not yet been achieved and the nutritional status differs in areas within the country [9, 10] .
Protein energy malnutrition usually manifests itself at an early stage, in children between six months and two years of age, and it is associated with early weaning, the delayed introduction of complementary foods, a lowprotein diet and severe or frequent infections [11] . Even if mothers breastfeed for the first month, only 50% continue for the first six months. Moreover, fewer mothers begin breastfeeding within 30 minutes after delivery. Studies have found a significant negative relationship between parental breastfeeding classes and breastfeeding in practice [12] , but they also reveal that the prevalence of undernutrition increases with age [9] . In spite of this, several studies have demonstrated the importance of parental breastfeeding education in the developing countries [9, 10, 12, 13] .
The malnutrition prevention strategy stresses that, during the first two years, children should be targeted. The sooner malnutrition begins during this period, the more serious it will be. Recent studies have shown that nutrition intervention during the early period helps to produce the maximum impact on growth, which also increases the potential for improved health [6, 9] .
In the first two years, children run a high risk of suffering from infectious diseases, especially diarrhea or respiratory diseases, which are closely related to malnutrition. Children with malnutrition have difficulty recovering from these diseases. For this reason, preventing malnutrition in this high-risk period and in high-risk areas must be stressed and paid a great deal of attention [14] .
In reality, it is known that malnutrition in children is not only the result of a lack of food or health care and hygiene in the environment but also the result of a lack of knowledge of nutrition and the time mothers spend caring for their children. In many families with a high income, mothers do not know how to care for their children properly and they have a poor knowledge of nutriation and food behaviours which may affect malnutrition [15, 16] .
The mothers of young children, i.e. under two years of age, play an important role in child care and this is often dependent on the mothers' educational background and living habits [10] . In Vietnam, children are breastfed or bottle-fed in the first two years. After that, they usually start with other non-nutritious food before having the same meals as other members of their family. For this reason, improving the mothers' knowledge of nutrition for their children, their children's care and development will bring about improvements in terms of mental and physical health. In order to develop strategies for increasing mothers' knowledge of nutrition for their children, it is important to describe the current state of knowledge in different areas in Vietnam and to find effective methods for increasing this knowledge in specific groups.
Aim
The aim of this pilot study was to describe the knowledge of nutrition among mothers of children less than two years of age in a rural area outside Hanoi. Moreover, an additional aim was to analyse whether there were any changes in self-reported knowledge after a one-day nutrition course.
METHODS

Study Population
The study was carried out in a small municipality outside Hanoi with 10,137 inhabitants, in which most of the inhabitants are farmers specialising in cultivating water rice. The municipality is situated 10 km from the District Health Station and has one health station with seven health workers, one of whom is a physician. The municipality also includes seven hamlets with seven nutriation workers.
The study population comprised mothers with one child less than two years of age who were living in the target community at the time of data collection. The children were born between March 2006 and March 2008. Moreover, the inclusion criteria were also that the mothers were able to speak and understand Vietnamese, and that they had no obvious physical, mental or cognitive impairment a fulfilled the nutrition course.
Sampling Method
A list of the names of mothers who met the inclusion criteria was obtained from the municipal health station. According to the data from the national immunisation programme relating to the children in seven hamlets in the municipality, more than 300 children less than two years of age met the criteria for sampling. From this group, a systematically randomised sample was used in which every tenth mother of these children was chosen and asked to participate in the study. Finally, 30 mothers aged from 18 -40 were included.
An invitation letter was sent to all mothers. The mothers were given both verbal information and a written information letter. The mothers signed an informed consent before the study was started. The author stayed at the municipal health station to invite the mothers to participate in the study. All the included mothers agreed to participate in the study.
Questionnaire and Nutrition Course
The questionnaire included 19 questions relating to knowledge about breastfeeding, supplementary food and knowledge of diet when a child suffers from diarrhea. There were also questions about the mothers' age, education and occupation and the children's age, gender and weight at birth. The researcher helped the mothers to fill in the questionnaires. The nutrition questionnaire was answered before and two weeks after the nutrition course.
All 30 mothers attended a one-day course on nutrition including information about the importance of breastfeeding and the healthy benefits with breast milk. The teaching material included handouts, pictures, blackboard and chalk. The lecture was presented in a room at the municipal health station where the ventilation was good and there were enough seats for all the participants. The room was quite large, so the mothers could move about to discuss or write on the board. Both the course and the questions were based on national guidelines from the Ministry of Health in Vietnam and Hanoi Medical University regarding nutrition and safety food [17, 18] .
Ethical Considerations
The study was approved by the head of the Mai Lam municipality. Accepted rules from the National Pediatric Hospital, Ha Noi, Vietnam, relating to an ethical review of the study design and the Helsinki Declaration [19] , were followed. Participation was voluntary after informed consent. All the participants were able to leave this study without any legal responsibility. All information about subjects was kept confidential.
Data Analysis
The Statistical Package for Social Sciences (SPSS) version 11.5 for Windows was used to analyse the data collected in this study. Prior to analysing the data, all the variables were examined using various SPSS programs to check the accuracy of data entry and missing values. First, frequencies and percentages were calculated for each of the variables and the data were then verified.
In order to investigate the relationship for nutritional knowledge between pre-test and post-test, Student's ttest (mother's age, infant's age and so on) and χ 2 tests for categorical variables (maternal education and baby's gender) were used.
RESULTS
In this study, all the invited mothers, i.e. 30 mothers, agreed to participate. The demographic characteristics of the participants and their children are shown in Table 1 . The mean age of the mothers in the group was 30 years of age, but their ages ranged between 22 and 35 years. The average age of the children was 13 months. Table 2 summarises the findings related to the mothers' knowledge of nutrition during the time of breastfeeding. The time at which the first breast feed was offered was collected by asking the responders to choose the most correct answer; less than 30 minutes after birth or 30 minutes to 2 hours after birth or up to 2 hours after birth or do not remember. In the pre-test, only six mothers answered according to guidelines from the course, i.e. less than 30 minutes after birth. After the course, statistically significantly more mothers (67%) answered according to the guidelines (p = 0.001).
Knowledge of Nutrition When Breastfeeding
In addition, the mothers were asked to state whether they offered fruit juice or milk instead of breast milk before the first breast feed. The majority of the mothers in both the pre-test and post-test said that they did not give any other food or drink before, 59% and 87% respectively. The others still thought that fruit juice was the best. The differences between pre-test and post-test were found to be statistically significant ( Table 2) . The mothers were asked how to produce more breast milk by choosing better nutrition and diet or breastfeeding more frequently or doing nothing. In the post-test, 63% answered according to the guidelines, i.e. better nutrition and diet or breastfeeding more frequently (p = 0.04).
The majority of the mothers in the pre-test understood the importance of increasing the breastfeeding frequency when they did not have enough milk and the number of mothers with this knowledge increased after the course (p = 0.013).
Regarding time of weaning, the mothers were asked about their intention to breastfeed. The majority of the mothers intended to breastfeed for at least 12 months or longer. There was no statistically significant difference between pre-test and post-test.
The time at which to offer supplementary food to children was also a concern in the intervention. The mothers were asked "When is the most suitable time to give supplementary food to children?" with several suggestions. After the course, the number of mothers who answered according to guidelines, i.e. after six months, increased from 27% to 60% (p = 0.009).
The types of food which are suitable for children were introduced in the nutrition course. After the course, the researcher asked the mothers to list the names of food that was cooked for their children. In the pre-test, none of the suitable foods was chosen for meals for children every week at the ages of 5 -12 months and 12 -24 months (33% vs. 40%). However, the post-test result showed that this food was chosen on a weekly basis in meals for children aged 5 -12 months and 12 -24 months (73% vs. 80%). There was a statistically significant difference between the pre-test and the post-test (p = 0.03) ( Table 3) .
Moreover, there was a decrease in the use of sugar, candy and biscuits in meals for children aged 5 -12 months and 12 -24 months in the post-test (p = 0.04 and p = 0.02 respectively). In terms of knowledge, the mothers reported using sugar, candy and biscuits less frequently.
According to the nutrition guidelines, there are recommendations about additional meals per day related to the age of the children. When it came to meals per day, in which breastfeeding was not included, the mothers were asked how many meals they offered their children at certain ages, 4 -6 months, 7 -8 months, 9 -11 months and 12 -24 months. Figure 1 summarises the number of additional meals per day in the different age groups in the pre-and post-test. The results showed that there was a statistically significant increase in the number of meals for all age groups when comparing before and after the course. The percentage of respondents answering according to the guidelines among the mothers in the pretest and post-test was 40% and 60% for children aged 4 -6 months, 33% and 60% for children aged 7 -8 months old, 33% and 63% for children aged 9 -11 months and 40% and 73% for children aged 12 -24 months (Figure  1) .
One of the purposes of the nutrition course was to provide information about how to care for a child when he/she is sick or suffering from diarrhea. A question was asked about whether children should be put on a special diet when they become sick/develop diarrhea. In the pretest, only 47% of the mothers in the group answered according to the guidelines, i.e. still breastfeeding from the breast or a spoon. The percentage of mothers who answered this question in the post-test increased from 47% to 73% (p = 0.04) (data not shown).
OPEN ACCESS
DISCUSSION
The main result of this pilot study showed that a oneday nutrition course increased mothers' knowledge about a number of important nutritional issues according to the guidelines. There was an increase in the knowledge relating to breastfeeding less than 30 minutes after delivery, not giving milk or fruit juice instead of breast milk, increasing the frequency of breastfeeding in the event of producing less milk and knowledge about giving supplementary food after six months. Moreover, the results revealed that the mothers reported an improvement in their knowledge of the consumption and frequency of more healthy food supplements, such as meat, fish, eggs and so on and less sugar, candy and biscuits, on a weekly and daily basis.
According to the nationwide campaign, the Malnutrition Prevention Programme in Vietnam, it is suggested that mothers should breastfeed their children within the first 30 minutes after delivery because, when the child is breastfed, prolactin and oxytocin are produced by the pituitary gland. Prolactin stimulates the milk gland to secrete milk, while oxytocin stimulates milk to secrete [20] . The nutritional course therefore demonstrated its effectiveness, as there was a significant change in this pattern of knowledge among the mothers. Even if the study population in the current study was small, the result is in line with Sasaki et al. (2010) , who reported that only 39% breastfed their children 30 within minutes after delivery. This indicates that knowledge of this pattern is fairly low and that increased knowledge is necessary.
In the present study, however, around 25% did not learn about healthy nutrition. This percentage corresponded to the level of malnutrition in young children in this rural area in Vietnam [9, 10] . There may be some explanations of why the intervention not did reach 100%. Vietnamese mothers, especially mothers living in rural or mountainous areas, usually give their children fruit juice or honey after birth. Before the nutrition course, many mothers chose to give their children fruit juice or honey before the first breast feed. According to WHO recommendations, it is not necessary to give the child any kind of food instead of breast milk before the first breast feed. Breast milk can supply nutritional needs for the child during a period of 4 -6 months, without any extra food in the first few months [4] .
Before the nutrition course, 59% of the mothers used other kinds of milk to replace the lack of mother's breast milk and this pattern of knowledge increased in terms of the chosen item to 87% after the course. In fact, many of the mothers know that other kinds of milk are good for their children if they do not have enough breast milk, but their financial capacity is limited so they are unable to provide their children with these other kinds of milk. Some mothers therefore use rice water to replace breast milk. The economic factor actually leads to additional meals being given at an earlier stage than suggested, because these mothers think rice water is not enough in terms of energy for their children. This course provides knowledge not only of nutrition for children but also of how to use or make milk from local products such as soya milk to provide more nutrients for children within their financial capacity.
According to the labour legislation in Vietnam, mothers are allowed to be free from work for four months after the delivery [21] . This time covers the period both before and after the delivery. When mothers return to work, they are allowed to arrive at their workplace one hour later or leave one hour earlier to breastfeed until their children are one year old. The mothers in the study are farmers whose working hours are flexible. This gives them an advantage in terms of breastfeeding time for their children, compared with mothers living in a large community without flexible working hours. The positive effect of flexible work in combination with exclusive breastfeeding has also been confirmed previously [22] .
Regarding time of weaning, there was no significant difference between pre-test and post-test. However, more than half the mothers intended to breastfeed their children for at least 12 months or longer. Only a few children were weaned before 12 months of age because the mothers did not have enough breast milk. The knowledge of time for weaning might be explained by their occupation as farmers, which gave them more chance to breastfeed their children than mothers with other occupations. However, the children of farming mothers have been associated with stunting in another study in Vietnam [10] . In spite of this, almost all the children in the current study were not underweight. Another aspect, which has not been studied here, is the increased risk of dental caries when breastfeeding for too long and an early start with sweetened drinks and food. Co-operation between professionals in dental care and general health professsionals would be preferable when working on nutrition for children.
In answer to the question about the pattern of time for offering supplementary food to children, more mothers reported that they gave their children supplementary food at sixth months of age than before that age (27% before and 60% after). Even if this changed in a positive direction after the course, the children were still given additional meals earlier than suggested due to poor financial capacity and the mothers' early return to work after delivery. This could be explained by the mothers concern about the risk of malnutrition and uncertainty about nutritious food. Moreover, the consumption and frequency of supplementary food was not in line with the guidelines for healthy food, but this improved after the course. A recent study confirms that information on complementary feeding is limited in Vietnam and needs to be strengthened [14] .
Studies aiming to evaluate programmes for preventing malnutrition and promoting the growth of children in Vietnam have been conducted and they highlight the importance of implementing exclusive breastfeeding and nutritional food habits early in life [5, 7, 10, 12, 23] . This nutrition course is fairly effective as it increases the mothers' knowledge of nutrition in children. The mothers were educated to choose better food for their children based on their financial capacity and the availability of food. Many vegetables are rich in protein and provide a great deal of energy and they are much less expensive in comparison to animal food. For example, 100 g of beans provide 300 -400 calories. However, many mothers did not pay any attention to this before the course. For example, beans, nuts and sesame seeds are rich in protein and these kinds of food are rich in vitamins and minerals.
The majority of the mothers did not give their children eggs, fish, meat, oil, fat, shrimps and crab when they suffered from diarrhea. They thought that this food would make their children more seriously ill. These figures improved after the course. However, diarrhea in the last two weeks has not been associated with underweight, stunting or wasting [10] .
To acquire knowledge which may affect healthy behaviour which is advantageous in terms of exclusive breastfeeding and nutritious food intake in young children, different factors have an impact. The study population in the current study was living in a rural area, had an average age of 30, a low educational level and the majority were farmers. Moreover, the average age of the children was 13 months and their weight at birth reveals that these children were not underweight. The above-mentioned features in mothers and children, as well as other important factors which have not been included in this study, could directly or indirectly affect the child care provided by the mothers, as well as their ability to acquire knowledge. Other Vietnamese studies reveal that the determinants of malnutrition are complex and are related to socio-economic, environmental, maternal and individual factors [9, 10, 14] . All these factors, but also factors related to behavioural change, such as self-efficacy [24] , must be considered when implementing nutrition promotion programmes.
Vietnam is moving towards an improved economy and various health initiatives have been implemented. However, this study confirms that the knowledge of nutrition and exclusive breastfeeding is limited in rural areas, which have not yet been reached by health-promotion programmes. Even if this study had a small population, it shows that education for mothers with children less than two years of age could be a step towards improving their knowledge of nutrition and during breastfeeding.
Except the limitation of a small population, some cri-tique about the method could be made. This study assessed the mother's knowledge two weeks after a oneday course. This could be seen as to short, as time make us to forget some of the knowledge, especially if it doesn't follows up by some kind of strategy to maintain the new knowledge. Moreover, knowledge does not always leads to a behaviour change. To influence and assess mother's nutrional knowledge about breast feeding, a larger population from different areas using an intervention based on change and parity approaches would be recommended to draw more general conclusions.
CONCLUSION
There was a lack of knowledge about breastfeeding and nutrition among mothers with children under two years of age. The one-day nutrition course increased their knowledge of every aspect of nutrition. This is important in order to prevent malnutrition and its consequences in the target group. These results indicate the importance of continuing with nutritional education and contributing to an additional piece of the puzzle when it comes to finding key audiences in an effort to improve the knowledge of nutritious foods for children early in life.
